The location of HII regions, which indicates the locus of present star formation in galaxies, is analyzed for a large collection of 110 irregular galaxies (Irr) imaged in Hα and nearby continuum. The analysis is primarily by visual inspection, although a two-dimensional quantitative measure is also employed. The two different analyses yield essentially identical results.
The two Virgo cluster samples are augmented here by 83 irregular galaxies for which data were collected from the literature. Not all these objects are dwarfs but all appear to be, or are classified as, irregular galaxies; we call them here DIGs and are not strict in qualifying an object as "dwarf". Three objects of the extended sample appear in two references; these objects have been classified independently and have two entries in Table   1 . The total number of classifications is thus 124, but only 110 different objects have been considered.
We inspected Hα and broad-band or red continuum images from Strobel et al. (1991) , Miller & Hodge (1994) , McGaugh et al. (1995 ), van Zee (1996 , Marlowe et al. (1997) , Martin (1997) , Hilker et al. (1998), and Gavazzi et al. (1998) . The images from van Zee include objects analyzed in her PhD thesis (van Zee 1996) and some galaxies from an unpublished comparison sample. The objects were selected to be LSB DIGs and were checked not to show obvious signs of interaction on the Palomar Sky Survey plates.
The objects from van Zee contribute 27 galaxies to the extended sample. The objects studied by Gavazzi et al. (1998) and included here consist of eight galaxies classified as Irr, most in the A1367 cluster. The Hilker et al. (1997) object is an LMC-like galaxy in the Fornax cluster. Ho II was studied in detail by Puche et al. (1992) ; we used the published images for the present classification. The 12 galaxies studied by Marlowe et al. (1997) are classified as either amorphous or blue compact, are intrinsically faint (i.e., dwarf), and are nearby. The sample of Martin (1997) contains a heterogeneous assemblage of star-forming dwarf galaxies. Three objects with spiral morphology (N2537, VII Zw403, and N4861) from her list were excluded from the present analysis, leaving 12 galaxies to be considered here. Additionally, four objects were added from the study of dwarf galaxies in the M81 system (Miller & Hodge 1994) and four other from the study of DIGs by Strobel et al. (1991) . Finally, we included 13 objects from the morphological study of LSB disk galaxies of McGaugh et al. (1995) which did not show strong spiral patterns on the published images.
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The only restrictions to the inclusion of a galaxy in the extended sample were that the object should be classified as an irregular galaxy in the original publication and that it would have a net Hα and an off-line image. This resulted in a very heterogeneos collection of irregular galaxies; those from Martin (1997) and Marlowe et al. (1997) are mainly low-luminosity, nearby objects, while those from Gavazzi et al. (1998) , being at ∼70 Mpc, are of high luminosity and would not be strictly classifiable as "dwarfs". Most of the galaxies in Gavazzi et al. were rejected because they were not Irr galaxies and so were all the objects analyzed by Hunter et al. (1998) , which do not have published images but only azimuthal averages of line and continuum emission. We could not use the large Hα and continuum image set in Koopman (1997) because it contains only spiral and lenticular galaxies. The entire selection of 110 galaxies classified here is listed in Table 1 , where the objects from our Virgo sample are identified by their number in the Virgo cluster catalog (Binggeli et al. 1985) .
Analysis and results
The analysis reported here is based primarily on the visual inspection of the net Hα-line and off-line images of each galaxy. These are usually presented side-by-side in the original publications, at the same scale and with enough "gray-scale stretch" to allow easy perception of the HII regions on the net-line image, and of the general outline of the galaxy in the off-line image. This facilitates the comparison and the determination of whether the HII regions are distributed mostly at the edges or near the center of an object. These two cases have been noted in Table 1 as E for edge and C for center, and are the primary morphological index used for this classification.
There are a few cases of mixed morphology, which have been so noted in Table 1 .
One such example is UGC 7178, from the primary sample of van Zee (1996) , which has four HII regions, two near the center and two at the edge and is classified here as C+E. Other galaxies do not show preferential SF at either the center or the edge, but display a ∼linear distribution of HII regions showing up as a "spine" on the galaxy image. These objects are noted as L=linear, and/or Sp=spine types and are probably related to the "cometary" galaxies noted by Loose & Thuan (1985) . A few objects have a number of HII regions arranged on the (partial) circumference of an ellipse; these are marked El=ellipse in Table 1 . Finally, some Irr's show a scattering of HII regions and are accordingly marked D=diffuse. UGC11820 in van Zee's primary sample (van Zee 1996) has its HII regions arranged on ∼a spiral arm. It is possible that this is a case of mistaken classification and the object is probably a spiral, as listed in UGC and in NED.
A similar case may be object 127037 in Gavazzi et al. (1998) .
Our classification, by the distribution of the visible HII regions, should be compared with that of Patterson & Thuan (1996) , where six classes of DIGs were distinguished on the basis of broad-band B and I images. The classifications are an extension of the Loose & Thuan (1986) scheme and bin the DIGs into dwarf spirals (dS), nucleated dwarf irregulars (dInE), dwarf ellipticals with a central ridge (dIrE), dwarfs with "asymmetric star formation" (dIa), objects with randomly scattered star formation similar to the GR8 galaxy (GR8), and dwarfs which show a bar with whispy extensions (dIB). The two UGC objects in common, U300 and U2162, have both been classified by Patterson & Thuan as dIa, while we classify them as E and A, confirming the asymmetry mention and adding the qualifier that the HII regions tend to be at the edges of the galaxies.
We used a second morphological index to flag a symmetric or asymmetric distribution (S/A) of HII regions. A galaxy is labelled asymmetric (A) in the distribution of its HII regions if these are located predominantly on one side of the galaxy. In other words, the label A is assigned if it is possible to draw on the continuum or broad-band image of a galaxy a diameter which bisects it so that most of the HII regions are on one side of this diameter. If no such diameter seems to exist, the galaxy is classified as symmetrical (S) in the distribution of its HII regions. This asymmetry criterion is similar to that used by Hodge (1969) , with the exception that Hodge used the "reference frame" of the HII region distribution while we used that of the red continuum light. Note that the secondary classification of the asymmetry is independent of the primary classification of edge/center/spine described above. This secondary classifying index is also listed in Table 1 . In some cases the images were too poor to allow a classification. These objects have a question mark in the table. The references for the images are listed in Table 2 .
We show in Figure 1 examples of the primary and secondary classifications using objects from AB98 and HAB98. The top row shows an object with edge distribution of HII regions, which is asymmetric. The middle row shows a galaxy where the HII regions are arranged in a linear, spine-like configuration. The bottom row shows an object with a centrally located, symmetric distribution of HII regions.
Obviously, a consistent classification requires similar types of display, contrast of images, etc. This is not always the case, as some sources did not provide two images (line and continuum) for a galaxy, but only one with overlaid contours for the missing information (e.g., Martin 1997 or Marlowe et al. 1997 ) and we also did not have control over the display mode. Nevertheless, the few galaxies appearing in two references allow some measure of confidence in the classification: N1800, N5253, and II Zw40 are common to the samples from Marlowe et al. (1997) and Martin (1997) ; their classification, performed completely independently on different images, is virtually identical for all three cases.
To put the classification on a more "objective" and numerical basis, and to aviod possible biases caused by the tendency to detect structures when visually inspecting random distributions of dots, we formed two indices which quantify the degree of concentration of HII regions ("concentration index"=CI) and the amount of asymmetry in the HII region distribution ("asymmetry index"=AI). These indices are calculated from counts of HII identified in various regions of the galaxies' net-line images we inspected and are listed in Table 1 . The definition of these two parameters is fairly intuitive and is explained below.
CI is defined as the ratio of the number of HII regions in the inner part of the galaxy to that in the outer part. We count the HII regions within half the semi-major axis from the center, and divide this by one-quarter of the number of HII regions external to this region. The one-quarter factor brings the comparison to a number per equal-area basis and is, in fact, a ratio of the number surface density of HII regions. CI can have values between zero and infinity, as the outer part of the galaxy may be devoid of HII regions.
A value of unity represents a uniform distribution of HII regions, while galaxies with no emission near the center have CI=0. Galaxies with emission localized in their centers and no emission detected in their outer parts have CI=∞; this is represented in the Table as CI=100. The asymmetry index AI is defined as the ratio of the number of HII regions counted in the "HII poor" half of the galaxy to that in the "HII rich" area, where the divider is the bisecting diameter selected visually to show the largest contrast between the two galaxy halfs. AI ranges from 0 to 1, with unity representing a symmetric distribution of HII regions. The smaller the value of AI, the more asymmetric is the distribution of HII regions.
We explain the two-dimensional morphological classification with the example of VCC 17, shown in the top row of images in Fig. 1 . VCC 17 has two central HII regions and four regions in its outer part. Its CI is therefore 2 4/4 = 2. A diameter may be drawn on the figure which puts two HII regions on one side of it and four on the other side.
This appears to be the most extreme asymmetry, making AI= 2 4 =0.5.
Discussion
Our choice of irregular galaxies in which to study the patterns of star formation was quite deliberate. As mentioned in the introduction, these objects should be devoid of large-scale SF triggering mechanisms such as density waves or various disk instabilities.
Therefore the triggering mechanisms should be simpler to disentangle in this kind of objects. The star formation indicator used here was the Hα line emission and the distribution of the HII regions was checked against the light distribution of either the red continuum, or any broad-band images supplied by the authors of a specific paper.
The summary statistic for the distribution among types and the symmetric or asymmetric morphologies is presented in Table 3 . The galaxies with mixed morphologies have been counted once in each bin, thus the total number of cases listed in the table is larger than the number of actual galaxies inspected. Galaxies with incomplete or dubious classification, which have only a question mark in the S/A column of Table 1, have been excluded from the statistic. Table 3 shows that most galaxies have an E-type distribution of HII regions. Specifically, we find that about half of all classifications are E and A. The only other bin populated by a significant amount of irregular galaxies is C and S (∼one quarter of all classifications) and the other bins are essentially empty.
Most galaxies, which were selected only to be irregulars based on their appearance on Note also that in large, slowly-rotating disks, like the LMC, the SSPSF tends to produce mostly long filaments of young stars which show no special preference of galactic location (Feitzinger et al. 1987) .
If the galaxy is small, and a number of SNs explode off its center, it is possible in principle to have a compression wave travel through the gas and form stars in suitable location while escaping from the galaxy in places where the ISM is thin or altogether absent. It is difficult to estimate the likelihood of such a mechanism but it is possible to examine it in a well-resolved object. The nearby DIG Ho II was studied intensively by Puche et al. (1992) . A comparison of their Hα and off-line images shows that Ho II forms stars near its center. The HI synthesis map indicates that the Hα emission originates either at the interfaces between large holes in the HI distribution or in the small HI holes. Thus this case also does not argue in favour of the SSPSF forming stars asymmetrically, or at the edges of a galaxy.
If the ISM in an irregular galaxy is preferentially aligned with its long dimension, a spine of HII regions could form by the SSPSF mechanism. Similarly, if the galaxy is in a symmetrical gravitational potential well, its ISM could concentrate at the bottom of the potential and begin forming stars there in a C configuration.
Is there a mechanism of SF which would produce predominantly lop-sided regions of SF at the edge of a galaxy ? The question was posed recently for the LMC by de Boer et al. (1998) , who proposed a mechanism to explain the observed distribution of giant SF structures lining the edge of the LMC. They postulate that the interaction between the LMC gas and gas in the halo of the Milky Way causes gas compression followed by star formation. The SF takes place at the interface between the two gas distributions, where the interaction beweeen the LMC gas and the MW gas occurs. The rotation of the LMC moves the regions with newly formed stars away from the place of formation, the star formation ceases, and the newly formed stars simply age.
We tested this possibility with the objects in our Virgo samples which have measurements of Hα and underlying red continuum emission for individual HII regions.
The test is reported in detail in HAB98. If the mechanism of de Boer et al. (1998) is at work, we expect a decrease of the Hα line intensity simultaneously with an enhancement of the red stellar continuum under the HII region as it ages. The test we performed involved a comparison of the ratios of Hα intensities and of the red continua for the brightest and the faintest HII regions identified in the same galaxy. These ratios were compared for 13 objects with multiple HII regions and a trend in the opposite direction from that expected was found; the more intense the underlying red continuum, the stronger the line emission is. This argues against the de Boer et al. (1998) proposition and in favour of a mechanism regulating the star formation through the existing local stellar population. • Figure 4 : Distribution of the asymmetry index among galaxies which have CI = ∞.
Most of the objects concentrate in the low AI bins, indicating a preference for asymmetric distribution of HII regions. Note. -Galaxies with mixed morphology are counted once in each bin (double counting).
